The lactate receptor (HCAR1/GPR81) contributes to doxorubicin chemoresistance via ABCB1 transporter up-regulation in human cervical cancer HeLa cells.
The lactate receptor, also known as hydroxycarboxylic acid receptor 1 (HCAR1/GPR81), plays a vital role in cancer biology. Recently, HCAR1 was reported to enhance metastasis, cell growth, and survival of pancreatic, breast, and cervical cancer cells. This study showed, for the first time, the mechanism of HCAR1-mediated chemoresistance to doxorubicin through regulation of ABCB1 transporter. We observed the HCAR1 agonists L-lactate, D-lactate and 3,5-dihydroxybenzoic acid (DHBA) induced up-regulation of ABCB1. HCAR1 silencing decreased ABCB1 mRNA and protein by 80% and 40%, respectively. Moreover, cellular doxorubicin accumulation decreased by 30% after DHBA treatment, while HCAR1 silencing increased accumulation of ABCB1 substrates by nearly 2-fold. Based on growth inhibition assays, cell cycle analysis, and annexin V staining assays, we demonstrated that HCAR1 enhances cell survival and doxorubicin resistance. Finally, DHBA-stimulated up-regulation of ABCB1 functionality was suppressed by pharmacological inhibition of the PKC pathway. Taken together, our study shows the novel role of HCAR1 in development of chemoresistance in cervical carcinoma HeLa cells via ABCB1 transporter up-regulation.